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MT: Doe Trip No.
PM: Doe Trip No.
JK: Doe Trip No. K

36-38. The lower readings were closer to the EB weld regions. Eight points around the
perimeter of the front cover flange were tested and the hardness varied between 36 - 38.

E Sensitivi

To resolve the frequency sensitivity of the front cover - center electrode gap, the front cover
was taken off and the seal removed. The cover was then replaced and a series of shims were

systematically installed to vary the gap between cover and electrode. The frequency was
measured at each gap distance.

Shim(mm)  D(mm) Freq. (MHz) A f (Khz)

Start 0o 2.4 51.8050 - D = reference gap
3 3 51.8437 38.7
3.5 3.5 51.8875 43.8
4.0 4.0 51.9380 50.5
4.5 4.5 51.9865 48.5
5.0 5.0 52.0316 45.1

Sensitivity = 2.2 Khz / mil or 86.6 Khz / mm.
Q measurement

To measure unloaded Q of the cavity, the drive loop was left in an open circuit condition and
the network analyzer was connected to a monitor loop. The Q measured 16000.

Some rough measurements on the cavity

The total length of the cavity, diameter, and the gap spacing were measured with a tape
measure and conform with the print to the accuracy of the measurement. Exact measurements
will be made by ACCEL to confirm exact dimensions. Five (5) mm of extra material was left on
the inside of the front cover for final frequency adjustments. This accounts for 433 Khz of
error. An extra 3.5 mm is available on the front cover without jeopardizing the strength and
integrity of the cover and would increase the nominal frequency to 52.56 MHz - still low by
325 Khz.

Superfish Run - Feb, 28, 1997

The original Superfish program resulted in a frequency of 52.847 MHz, which agreed with the
design frequency. A new version just downloaded from Los Alamos N.L. resulted in a frequency
of 52.74 MHz. Running the program again using a real fine mesh resulted in a frequency of
52.64 MHz. Extra material left on the cover would more than compensate for this error.

The large frequency error that is measured does not correlate with any known parameters and
a solution has been agreed upon between BNL and ACCEL to bring the cavity back on
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MT: Doe Trip No._d40Dh41
PM: Doe Trip No. 9
JK: Doe Trip No.

frequency. A forge-hardened copper ring, approximately 12 mm thick, will be EB welded to the
front cover and machined to the proper dimension, enlarging the front cover-to-electrode gap.

Itinerary:

February 17, 1997
February 18, 1997
February 19, 1997
February 20, 1997
February 21, 1997
February 22, 23 1997
February 23, 1997

Persons Contacted:

Depart New York

Arrive Dusseldorf, drive to Bergisch-Gladbach
Business with ACCEL

Business with ACCEL

Depart Dusseldorf, Arrive London

Weekend stayover

Depart London - Arrive New York

Udo Klein - Managing Director (ACCEL)

Micheal Peiniger - Director (ACCEL)

Hans Peter Vogel - Project Engineer (ACCEL)

Several technicians and machinists pertinent to project.

Literature Acquired:

Various data that is enclosed in the report.




MT: Doe Trip No.
PM: Doe Trip No.
JK: Doe Trip No.

The frequency change is small compared to previously known deviations of 2 Khz / mil. This
is probably due to the cover plate bqwing outward as the bolts are tightened causing pivoting
on the Helicoflex seal before its inner spring ring lays over. Further torquing of the bolts
substantiate this. This has been previously experienced with cavity work at the NSLS.

At this point, it was decided to install a ‘slug’ into one of the large ports to measure the effect
of the additional ports on frequency.

With the slug edge flush with fhe inner surface of the cavity, the frequency increased from
51.9770 MHz to 51.992 MHz ( Af = 15 Khz).

With the slug penetrating into the cavity 1 cm, the Af was an additional 9 Khz. This is a small
percentage of the total frequency error.

Remove slug and seal off port.

Evacuate cavity at this point. Af = 108 Khz at 102 mbar. Freq. = 51.869 MHz.

Gap (mm) Ereq.(MHz) A Freq.
3.6 51.869 108 Khz (vacuum)
3.4 51.850 19 Khz
3.2 51.826 24 Khz

Checked correlation between HP network analyzer and HP spectrum analyzer = 2 Khz.
Vacuum flanges leak test

At this point, the cavity was only cleaned with acetone and alcohol. No chemical cleaning had
been done.

Install vacuum leak check equipment and with vacuum at 2 x 10°3; start the leak check. The
small flange clamps were tightened with a torque wrench to 20 newtons and the large flange
clamps to 30 newtons.

Found 2 leaks in the NSLS supplied type N connectors and sealed with gum. All Helicoflex
seals and surfaces appeared tight to the helium leak check.

Hardness Test

Accel brought in an independent company to test the hardness of the copper. It was done with
a portable Brunell hardness tester which was first calibrated on known calibrated hardness test
blocks.

Two points in the vicinity of each flange was tested with the hardness varying between Brunell
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